INTRODUCTION
Knowledge of habits of the large, diverse and taxonomically difficult staphylinid subfamily Aleocharinae is very incomplete (Ashe 1981 , Ashe and Watrous 1984 . It has been generally assumed that, except for aberrent groups such as the fungus-feeding Gyrophaenina (Ashe 1984) , aleocharines as a whole are mostly generalist predators (Fenyes 1918-21 ). Yet the diversity of aleocharines and their abundance in many habitats suggests that other means of resource use may have been evolutionarily explored. A greater understanding of the diversity of ways that aleocharines use the habitat, the distribution of use patterns and relationships of these patterns to phylogenetic relationships among taxa is essential for clarifying major evolutionary features within this subfamily.
This paper represents a contribution toward that knowledge. It developed from attempts to keep a variety of aleocharine adults in the laboratory, and to encourage them to lay eggs with the hope of obtaining identified larvae which could be compared with aleocharine larvae frequently encountered in he field. The procedures were particularly effective for specimens of Meronera venustula (Erichson) (Tribe Tachyusini).
The genus Meronera, described by Sharp (1887) from Central America, includes 9 species (Fenyes 1918-21) . Most described species occur in Central or South America, and the group appears to be primarily Neotropical in distribution. In America north of Mexico, species, Meronera venustula (Erichson) [including 2 species described by Casey (1906) and synonomized by Fenyes (1918-21) ] is *Manuscript received by the editor March 26, 1985. Psyche [Vo. 92 known. Little information on biology, habitat or life history of any member of Meronera is available.
Meronera venustula (Erichson 1840) is distributed throughout the eastern half of the United States. Only Blatchley (1910) provides sketchy notes on its biology. He noted that specimens of M. venustula were collected by sifting vegetable debris, and stated that specimens overwinter as hibernating adults, though he gives no data to support this statement.
Adults of Meronera venustula, collected in the early spring, were easily maintained in the laboratory. Though cultures were maintained primarily to provide correct larval associations, observations of such colonies has provided considerable information about feeding habits, fecundity, longevity and developmental times of adults and immatures. It is recognized that such observations under artificial conditions may not accurately reflect life history characteristics in natural situations. However, they are suggestive and provide a first approximation to understanding the natural history and ecology of these aleocharines.
In this paper, I provide information about the feeding habits, egg-laying rate, immature developmental times and longevity of adults of Meronera venustula based on colonies maintained in the laboratory. Late instar larvae are described and illustrations of distinctive features are provided.
MATERIALS AND METHODS
Adults of Meronera venustula were collected by sifting dead grasses and sedges at the edge of a partially dried slough on April 26, 1984 Mating was commonly observed in the petri dishes and was typical of that described for other aleocharine staphylinids (Peschke 1976 , Ashe 1981 . The relatively low proportion of males collected and included in the cultures (Figure 1) Topp's (1975) (1973) and Athetini (1971, 1975b Figure 1 . No eggs were laid during the first 20 days from the time adults were taken in the field. During this period adults were active, feeding and apparently healthy (no mortality which could be associated with trama of collection occurred after the first 2 days of the colony). This may represent a normal preoviposition period for M. Both larvae which reached the prepupal stage completed pupation without production of a cocoon. Production of a silken cocoon for pupation has been noted among a variety of aleocharine larvae (see Ashe 1982, Frank and Thomas 1984) and is presumed to be characteristic of members of this subfamily. Pupation of M. venustula larvae without production of a cocoon is therefore quite unexpected. One of the 2 larvae produced a thin, shiny deposit on which the pupa lay. In the other, no such deposit was observed. It is possible that this deposit represents a vestigial or poorly formed pupal cocoon, but this cannot be confirmed without additional observations. Though these larvae did not form a pupal cocoon, it does not represent positive proof that larvae do not form a cocoon for pupation under natural conditions. A number of conditions in the laboratory cultures, including nutrition, humidity, temperature, substrate and others, may not have sufficiently approached natural conditions. Still, lack of a pupal cocoon is suggestive and deserves further investigation.
The form of pupal cuticular modifications may have a bearing on this problem. Examination of the pupal exuvia showed that the pupa of M. venustula is covered with a distinctive arrangement of very long, stiff cuticular spines. These spines are much more remi-niscent of the cuticular modifications found on pupae of many staphylinids (for examples see Paulian 1941, McCabe and Teale 1981) than they are the more scattered fine hairs found on most described aleocharine pupae (see, for example, Chamberlin and Ferris 1929, Ashe 1981 ). Crowson (1967) Psyche [Vol. 92 about aleocharine pupae, and few have been described. Therefore, discussions of possible differences in pupal structure or habits of pupation are presently based on very incomplete comparative information.
The total rate of development from hatching to fully mature larvae averaged 7.7 days with a maximum of 10 days at room temperature (described above). The Figure 7 ; with patch of densely arranged, well developed rows of spines medially. Mandibles (Figure 3 ) curved apically, flattened and broad internally, without molar lobe basally; internal tooth in dorso-ventral plane, forming a distinctly bilobed apex to mandible with ventral tooth larger than dorsal tooth, edges of apical teeth serrate; 2 setae present externally in basal half, more proximal seta much larger than very small distal seta. Maxilla (Figure 9 ) with cardo broadly oval, incompletely divided medially by internal sclerotized ridge, with moderate seta on antero-lateral margin; stipes rounded at base, not distinctly separated from mala by suture; mala ( Figure 9 ) with apex oblique, adorai surface with several setae and numerous blade-like cuticular spines, proximal seta blade-like, proximal spine thickened, longer than wide, blunt at apex; mala with 2 large setae near lateral margin, dorsal surface with scattered, minute cuticular spines; maxillary palpus (Figure 9 ) of three articles and palpifer consisting of cresentric sclerite at base of palpus, surface of palpifer with seta and campaniform sensilla, article 1.3 times as long as 2, article 3 1.4 times as long as 2 and 3 together, article 3 with small digitiform sensory appendage on external surface. Labium (Figure 8) Figure 14 ; chaetotaxy characteristic of subfamily (see Ashe and Watrous 1984) , rather long and slender, femur 3.0-3.1 times as long as greatest width, tarsungulus long and slender.
Abdomen: Abdominal tergum ( Figure 12) (Figure 15 ). Abdominal terga IX-X as in Figure 16 ; urogomphus single articled, short, about 0.3-0.4 times length of tergum IX. Hooks of pseudopodium 4, reduced, very small to minute (Figure 16 (Figure 16 ).
The description provided here highlights and illustrates the distinctive characteristics of larvae of Meronera venustula in comparison to other known aleocharine larvae. Nomenclature and abbreviations for chaetotaxic structures are those developed by Ashe and Watrous (1984) . Presumed homologies of setae are based on relative positions in relation to other more stable chaetotaxic features which provide reference points as proposed by these authors. The possibility of incorrect designation of homologous setae remains (for example, note problems associated with designation of Db3 of abdominal terga II-VII). However, usefulness of a general reference system for naming and discussing setae is apparent in spite of this limitation. Such errors in designation and weaknesses inherant in the system can only become clarified after chaetotaxy of larvae of a significant number of aleocharine taxa have been studied comparatively and in detail. Inaccuracies which can result from this approach are discussed in Ashe (In press) and are recognized here.
Though the relatively reduced chaetotaxy of larvae of M. venustula causes problems in determining homologies of some setae, most are readily homologizable with comparable chaetotaxic features of Atheta coriaria Kroatz (see Ashe and Watrous 1984) . However, some are problematic and require additional discussion of rationale and alternative possibilities. Head setation (Figures 2, 4 ) is similar to that described for Atheta coriaria (Ashe and Watrous 1984) . It differs primarily in that one seta is absent from the epicranial dorsal row and one is absent from the lateral row. These missing setae are respectively determined to be Edl, based on position of Ed2 and Ed3 in relation to Ec2, and L2, based on position of remaining lateral setae in comparison to other rows of setae. Labral setae are initially difficult to identify because of absence of sutures which delimit the labrum from the head capsule; however, once frontal setae are identified, homologies of labral setae become apparent. Psyche [Vol. 92 Figs. 14-16. Meronera venustula, larval instar Ill. 14, left proleg, anterior aspect; 15, abdominal tergum VIII with outline of gland reservoir and selerotized portions of gland ducts; 16, abdominal terga IX-X.
Antennomere solenidia IIIS2 and IIIS3 appear to be fused for almost their entire length ( Figure 5) . A small projection on the lateral side of the more internal solenidium of antennomere 3 is interpreted to represent a vestigial IIIS2 based primarily on its' position in relation to other solenidia.
Discal setae of the pronotum are reduced to a medial and a lateral seta on each side. These are interpreted to represent Da2 and De2 respectively. Identity of the very small pronotal seta postero-medial to eampaniform C3 is problematic (Figure 10 ). It is here interpreted to represent lateral seta L5 which is displaced medially; however, it could be homologous to a distal seta and L5 may be absent. The first medio-lateral seta of the mesonotum is interpreted to represent L even though it is more mesal than the usual position of L1 (Figure 11) . Because of the relatively distal position of this seta, an alternative possibility is that it is actually Dd2.
Interpretation of the posterior row of setae of abdominal terga II-VII is complicated by presence of a large seta between P2 and P3
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Figs. 17-18. Meronera venustula, adult mouthparts. 17, maxilla, dorsal aspect; 18, right mandible, dorsal aspect. Psyche [Vol. 92 ( Figure 13 ). This is very tentatively interpreted to represent Db3 (consistent with Ashe and Watrous (1984) ), but the homologies of this seta are uncertain. Similarly, the campaniform sensilla between Db3 and P3 on abdominal terga II-VII is interpreted to represent C4 which has been displaced posteriorly, rather than C5. This is based on the facts that C5 is not .found on other terga, and C5 is located between P3 and P4 in all other aleocharine larvae which have been examined for this characteristic. However, this sensilla could actually represent C5 which has been displaced into an aberrant position.
Resolution of these and other problematic chaetotaxic homologies will hopefully be facilitated by future comparative studies of larvae of both closely related and more distantly related aleocharines.
The tergal chaetotaxy of larvae of M. venustula is reduced to a pattern very suggestive of that described by Ashe (In press) for larvae of the fungus feeding Gyrophaenina. However, there are significant differences between members of these groups in mouthpart structure of both larvae and adults as well as other gross body differences. In addition, structure of the tergal gland and associated structures differ in significant ways. Based on these very striking differences between Meronera larvae and those of the Gyrophaenina, similarities in tergal chaetotaxy of larvae of these two groups are almost certainly derived in parallel and do not indicate a close relationship.
CONCLUSIONS
Several general features of the life history and ecology of Meronera venustula are suggested by this study. Presence of adults (and absence of larvae) in early spring implies that adults are the overwintering generation. This is consistent with a similar report of Blatchley (1910) ; however, he did not give data to support his statement. Available data do not preclude the possibility that pupae or prepupal larvae overwinter and emerge to adults in spring. However, absence of tenerals from among adults collected is not consistent with this interpretation.
The sex ratio in the early season adult population appears to be strongly biased toward females (11 females:4 males in this sample). It is possible that this represents a collecting artifact. If, however, this reflects a true population sex bias then such an unusual sex ratio could result from several factors, including, but not limited to, differential production of sexes at zygote level, differential survivial of sexes of larvae, or differential survival of sexes in overwintering adult populations. It would be interesting to determine if the proportion of sexes in the population is equalized as the season progresses.
There is a significant preoviposition period between the time adults emerge from hibernation and the time egg laying begins. This period lasted at least 20 days in laboratory cultures at 22-25 C. The probability that this period is not simply a result of delayed egg laying under unnatural conditions is indicated by the fact that no larvae were found in the field through at least May 3, 1984 when he last field sample was taken. Topp (1975a) noted that preoviposition of Athetafungi (Gravenhorst) is temperature dependant but is also influenced by photoperiod. These factors probably also have a similar effect on specimens of M. venustula.
Developmental time of M. venustula averaged 15 days from oviposition to adult and is relatively short among known developmental times of aleocharine larvae. However, the larval period of 7.7 days is much longer than the 3.2 days of the mushroom inhabitating aleocharine, Phanerotafasciata (Say) (Ashe 1981 ). Among aleocharines which have more generalized habits, Topp (1971) (1975a, 1975b) noted the purely temperature dependent relationship between development of eggs, larvae and pupae of athetine aleocharines. It is reasonable to expect that development of M. venustula is similarly temperature dependent. Adults, and also larvae later in the season, would certainly be living under much lower average, and probably lower maximum, temperatures than those which they experienced under laboratory conditions. If true, then preimaginal development as well as such temperature influenced physiological processes such as preoviposition period and oviposition rates, would be much slower under natural conditions than those reported here.
Topp (1975b) also noted a relationship between survival of larvae and temperature. He found that most athetine larvae developed with less mortality at 16C than at higher temperatures. He also found that larvae of Bolitochara lunulata Paykull were consistently Psyche [Vol. 92 deformed if they emerged from eggs which had developed at 23 C, and suggested that they should be reared at lower temperatures. These results provide support for the suggestion presented above that the relatively high laboratory temperatures, with occasional fluctuations to near 30C, was primarily responsible for decreased survival of larvae in this study.
It seems apparent that females of M. venustula mature only a single egg at a time. In laboratory cultures eggs were laid at an average rate of about every other day per female, though rarely 2 eggs were produced by a single female in a 24 hour period. These averages were taken under the assumption that all females in the cultures were equally successful at maturing eggs, an assumption that cannot be evaluated further. However, eggs are relatively large (.45 mm average length compared to a maximum adult length of 2.2 mm). Therefore, a substantial investment of a female's energy resources are put into egg production, especially so when one considers that an average of 12.1 eggs were produced per female over a 26 day period (most in 17 days, see fecundity above). The fact that females were able to mature eggs at this rate suggests that they were receiving adequate nourishment from the food and fungal hyphae on which they fed. This is not to suggest, however, that these egg maturation rates can uncritically be assumed to represent those rates under natural conditions. Still, they must reflect natural oviposition rates at some level.
Time of oviposition, developmental rate of preimagos, and adult longevity suggest that M. venustula may be multivoltine with potential overlap of generations under natural conditions.
One of the most interesting findings of this study is that at least adults, and probably larvae also, will actively feed on fungus mycelium and appear to get a significant proportion of their nutrition from this resource. It is not possible to infer from available evidence that individuals of M. venustula are primarily fungus feeders under natural conditions. However, several lines of circumstantial evidence, in addition to observations of adults grazing on fungus myeelium, suggest that these beetles have feeding habits somewhat different from most other aleocharines. These include: l) other aleocharine adults kept in culture under conditions similar to those of M. venustula showed no inclination to graze on fungus myeelium; 2) cannibalism of eggs or dead adults did not occur in cultures of M. venustula as it did in other cultures of aleocharines, suggest-ing that generalized predatory inclinations are not strongy devel oped; and 3) large amounts of fungus mycelium was present in guts of some adults and larvae.
Though structural characteristics of mouthparts of larvae and adults of M. venustula are not as highly derived in association with fungus feeding as are those of the mushroom inhabiting Gyrophaenina (see Ashe 1984 and In press), several features of mouthparts of adults and larvae are similar to those found among known fungus eating beetles. These also suggest that they have somewhat different feeding habits from many other aleocharines which are believed to be more general predators.
Mouthpart characteristics of larvae which suggest,that observations of fungus feeding are not aberrent include the apically bifid mandibles which are broadly concave internally (Figure 3) , the large dense patch of spines on the epipharynx (Figure 7 ) and perhaps the short broad ligula (Figure 8) . Features of adults which suggest fungus feeding include the prominent ridge of distinct teeth with rows of smaller teeth more basally in the molar region of the mandible (Figure 18 ). Seevers (1978) and Ashe (1984) have suggested that such teeth in the molar region of mandibles of aleocharines are probably usually associated with fungus feeding. Preliminary observations of habits of several aleocharine species which have this characteristic (unpublished data) have supported this contention.
However, it is interesting that maxillae of adults of adults of M. venustula ( Figure 17) are not noticably modified from the generalized aleocharine condition. Among the fungus feeding Gyrophaenina it is the maxilla which is most strikingly developed in association with this habit. It is, however, important to note the different fungal resource that is being used by gyrophaenines, which feed on the hymenium layer of fruiting bodies of agarics, and members of M. venustula which apparently feed primarily on fungal hyphae. In any instance, these structural characteristics of adult and larval M. venustula are consistent with the habit of fungus feeding. However, they are also consistent with general omnivory or detritivory, and these habits cannot be eliminated as the generalized feeding mode in this species.
The weight of evidence suggests that both adults and larvae of M. venustula feed on fungus mycelium or fruiting structures which would be abundant in the wet vegetable litter in which they live. However, though they were able to effectively feed on fungus myce-Psyche [Vol. 92 lium in laboratory cultures, they may eat it only facultatively under natural conditions. Newton (1984) 
SUMMARY
Information about feeding habits, oviposition rate, developmental rate and longevity of adults of Meronera venustula (Er.) is provided based on colonies maintaned in the laboratory. Adults, and probably larvae, were found to actively feed on fungus mycelium and apparently received a substantial proportion of their nourishment from this resource. A preoviposition period of at least 20 days was followed by a burst of egg laying activity during which 104 eggs were laid by 10 females in 31 days. Average duration of the egg stage lasted 2.8 days, the first instar 1.8 days, the second instar 1.4 days and the third instar 4.5 days at temperatures of 22-25 C. Pupation occurred without production of a pupal cocoon, and the pupal stage lasted an average of 4.5 days. Development under natural conditions is expected to be slower than rates reported because of expected lower temperatures in the natural microhabitat of these beetles. Adults survived an average of 43.5 days and a maximum of 61 days from the time of collection. Late instar larvae are described and illustrations of distinctive features are provided.
